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4. Rationale:  
Atrial fibrillation (AF) is one of the most commonly encountered cardiac arrythmias. It is 
characterized by tachyarrhythmia occurring due to abnormal electrical activity causing the atria of 
the heart to fibrillate.1 AF is associated with 1.5 to 2-fold increase in mortality and cardiovascular 
morbidity (stroke, heart failure, etc).2,3 The lifetime risk of developing AF for men and women 40 
years or older is approximately 1 in 4 (25%) and is associated with advancing age.4 Due to the 
growing elderly population the number of cases of AF is likely to increase 2.5 times by 2050 in 
the US.5 AF is predicted to affect 17.9 million people in Europe by 2060.6 The burden of AF varies 
regionally with low-middle income countries experiencing lower prevalence compared to high-
income countries.1 AF is more common in men than in women across all age groups (1.1% vs 
0.8%; p<0.001) with a higher prevalence in whites than in blacks (2.2% vs 1.5%; p<0.001) despite 
the higher burden of AF risk factors in African-Americans.5,7  
 
 
The burden of AF has increased over time. This increasing prevalence can be attributed to 
enhanced detection, rising incidence, improved survival in patients following AF and increased 
survival of patients with cardiovascular diseases predisposing to AF.8 Some studies, conducted in 
mostly white populations, suggest incidence of AF has increased over time which is in contrast to 
a study of Medicare insured population that reported the incidence rates of AF being fairly stable 
from 1993 to 2007 in beneficiaries 65 years or older . 9  For example, the Framingham study 
reported the age-adjusted incidence increased from 3.7 to 13.4 per 1000 person-years in men and 
from 2.5 to 8.6 per 1000 person-years in women between 1958 and 2007.10 Similarly a study in 
Olmsted County, Minnesota, consisting predominantly of a white population, reported that sex and 
age-adjusted AF incidence increased from 3.0 in 1980 to 3.7 per 1000 person-years in 
2000.11Whether these results can be generalized to other communities and other racial and ethnic 
groups is an open question.  
 
The rising trends in the incidence of AF, thus, are incompletely understood and studied. The 
population diversity, the sample size, and long follow-up of the ARIC cohort provide a unique 
opportunity to understand the racial and sex-specific differences in the incidence of AF over time. 
The results obtained from this study will provide insights into the future burden of AF in the 
general population.  
 
 
 
5. Main Hypothesis/Study Questions: 
Our overall aim is to examine trends in the incidence of AF over time, overall and by sex and 
race among the ARIC study participants. Specifically, we will: 

• Evaluate temporal trends in the incidence of AF in the ARIC cohort. 
• Determine if there are any sex and race differences in the trends of AF. 

 
6. Design and analysis (study design, inclusion/exclusion, outcome and other variables of 
interest with specific reference to the time of their collection, summary of data analysis, 
and any anticipated methodologic limitations or challenges if present). 
 



Study Design: 
This is a Prospective Cohort Study. 
 
Inclusion/ Exclusion: 
Inclusion: 
ARIC participants who are free of AF at the time of study enrollment in the 4 US communities 
mostly whites from suburbs of Minneapolis, Minnesota, and Washington County, Maryland; 
African-Americans from Jackson, Mississippi; and whites and African-Americans from Forsyth 
County, North Carolina). 

 
Exclusion: 

• Individuals with race other than white or black, and non-whites from the Minnesota and 
Maryland sites. 

• Prevalent cases of AF on ECG at study baseline or missing ECG 
• Transient AF occurring due to operative cardiac procedures 

 
Dependent Variable: Incident cases of AF through the end of 2017 
 
Independent Variables: Age, Sex, Race, Calendar year. 
 
AF ascertainment: New incident cases of AF were diagnosed based on study 
electrocardiogram, hospital discharge records and death certificates. AF was defined as date of 
first ECG showing AF or ICD-9 / ICD-10 on hospital discharge summary records or death due to 
AF.12 
 
Analysis: Analysis will be conducted using SAS 9.4 statistical software for the data collected. 
We will compute person-years of follow-up in 5-year age groups and 5-year periods. The 
incidence rate ratios and the corresponding 95% CI by age, sex, race and period will be 
computed using Poisson regression models. Age-specific incidence rates by calendar year will be 
used to present temporal trends of AF. We will also report incidence rates by center and race. 
 
Limitations: Since the ascertainment of AF cases is based primarily on hospital discharge codes, 
one major limitation is under-ascertainment of AF cases that did not require hospitalization.  
Also, with the diagnosis being based on study ECG and hospital discharge records, it is not 
possible to differentiate between paroxysmal AF and persistent AF. Since most of the black 
participants come from the Jackson site, it will not be possible to perfectly disentangle race 
differences from differences in location. 
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